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This invention relates to generators for providing elec-
trical impulses, and more particularly, to an improved
impulse generator including a magnetizable core.

In many types of electrical systems, as for example,
data processing equipment, it is necessary to generate an
electrical impulse in response to an electrical circuit be-
ing completed by a circuit connection device. In ordinary
circuit connection devices, such as switches or relays, the
contacts have a tendency to come together and chatter
or bounce for a short interval before finally coming to
rest. When known types of impulse generators are used
to generate an impulse in response to an electrical cir-
cuit being completed by a circuit connection device, an
impulse is produced the first time the contacts come to-
gether and successive contacts within the transient period
sometimes cause the impulse generator to generate addi-
tional extraneous impulses which disturb the output equip-
ment to which the impulse generator is connected.

In accordance with my invention, I provide an im-
proved impulse generator which generates a single elec-
trical impulse in response to a circuit connection and
does not respond to subsequent circuit connections.

In one embodiment of the invention, the impulse gene-
rator includes a magnetizable core having a magnetiza-
tion characteristic of rectangular shape, at least one wind-
ing for changing the core from one condition of magnetiza-
tion to another condition of magnetization, and means
coupling a circuit connection device to the winding.

In a preferred embodiment, the invention includes a
first winding on 2 magnetizable core for causing the core
to assume a first condition of magnetization, a second
~winding on the core for causing the core to assume a
second condition of magnetization, an output winding on
the ‘core from which may be derived an electrical im-
pulse when the core is changed from one condition of
magnetization to another, a first energizing circuit con-
nected to the first winding, a second energizing circuit
connected to the second winding, and a circuit connection
device which is adapted to be connected to the first
energizing circuit and the second energizing circuit
alternately.

A better understanding of my invention may be had
upon a reading of the following specification and an
inspection of the drawings, in which:

Fig. 1-is a schematic circuit diagram of one embodi-
ment of my invention;

Fig. 2 is a graphical illustration of the magnetization
characteristic of a magnetizable core; and

Fig. 3 is a schematic circuit diagram of an alternative
embodiment of my invention.

The impulse generator of Fig. 1 includes a magnetizable
core 5 upon which there are three windings; a first
magneto-motive force producing winding 6, a second mag-
neto-motive force producing winding 7, and an' output
winding 8. The core 5 may be made of any magnetizable
material, but preferably should be made of a material
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shown in Fig. 2. One such material which has worked
satisfactorily is ferrite. .

Referring to Fig. 2, the magneto-motive force H ap-
plied to the material is represented by the abscissa, while
the resulting flux density B, i. e. magnetization of the
material, is represented by the ordinate.

In Fig. 1, a circuit connection device is exemplified by
a single pole double-throw switch. Across the moving
contact of the switch 9 may be impressed a voltage from
a source of voltage, such as the baitery 18. When the
switch 9 is placed in one position, the voltage from the
battery 10 is impressed across a bleeder resistor 11 and
charges a capacitor 12. The charging of the capacitor
12 causes an electrical impulse to be impressed across the
winding 6 and the current limiting resistor 13. The re-
sultant current flowing through the winding 6 generates
a magneto-motive force which tends to magnetize the
core 5 in one direction.

Assuming the magneto-motive force to be positive, as
graphically illustrated in Fig. 2, the magnetic state of the
core 5 will be changed along the curve from point C to
point D to point E. Any successive contacts of the switch
9 merely vary the condition of magnetization of the core
along the curve between D and E. Thus, the first con-
tact causes considerable flux change, but subsequent con-
tacts cause practically no flux change. In response to the
change of flux, an electrical impulse is generated across
the output winding 8 when the condition of magnetization
changes from C to D, but subsequent impulses applied
to the winding 6 produce no substantial flux change and
hence no substantial output impulses.

In like manner, when the movable contact of the switch
9 is switched to the other pole whereby the voltage from
the source 19 is impressed across the bleeder resistor
14, the capacitor 15 is charged and an electrical impulse
is applied across the winding 7 and a current limiting
impedance, such as a resistor 13. By arranging the con-
nections so that the winding 7 produces a magneto-mo-
tive force in a direction opposite to that produced by the
winding. 6, the condition of magnetization of the core
may be changed, as shown in Fig. 2, from E to F to C.

Successive impulses produced by the switch 9 cause
the condition of magnetization to vary between F and C
with no substantial change in flux density. 'As a result,
the change in magnetization from E to F causes an output
impulse to appear across the output winding 8, but sub-
sequent impulses applied to the winding 7 produce no
substantial impulses across the output winding 8.

" When the voltage is applied across the resistor 14, the
capacitor 12 discharges through the resistor 11, thereby
preparing the energizing circuit associated with the wind:
ing 6 for a subsequent impulse. In like manner, when
the voltage is applied across the resistor 11, the capacitor
15 discharges through the resistor 14, thereby preparing
the energizing circuit associated with the winding 7 for
another impulse.

_The output winding 8 may be terminated in a suitable
impedance such as a resistor 16 so as to preclude the
output circuit from resonating due to distributed capacity
actmg in conjunction with the inductance of the winding
8. "It will be appreciated that the output 1mpulae train
appearing across the output winding 8 consists of alternate
positive and negative impulses. =~

In Fig. 3, like reference characters have been used to
designate parts which are similar to those shown in Fig. 1.
Fig. 3 shows an alternative embodiment of the invention
in which a relay coil 28 of a relay 22 is energized from a
suitable source of relay energizing signals 21. A voltage
from a battery or the like may be applied to a movable
contact of the relay 22 via a terminal 23 and a current
limiting resistor-24. - Since the capacitors 12 and 15 are

- relatively large, in some applications. it js desirable to in-
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clude the resistor 24 and a by-pass capacitor 25 to reduce
the instantanecus load placed on the voltage source.

In operation, the circuit of Fig. 3 is similar to that of
Fig. 1. Thus, when the relay coil is energized, a voltage
is impressed across the bleeder resistor 1% which charges
the capacitor 12 and the cusrrent through the winding. 6
causes the core 5 to change its condition of magnetization
from C to D to E of Fig. 2. Likewise, when the relay
coil is de-energized, a voltage is applied across the re-
sistor 14, the capacitor 15 is charged, and the current
through the winding 7 causes the core 5 to change its
condition of magnetization from E to F to C of Fig. 2.

Tt will be noted that in Fig. 3 the windings 6 and 7 are
connected to one end of a potentiometer 27. The po-
tentiometer 27 limits the rate at which current can pass
through the windings 6 and 7. Consequently, the rate
at which the condition of magnetization can change from
C to D'in the case of winding 6 or from E to F in the case
of winding 7, may be varied. By this means the time
duration of the impulse induced in the winding 8 may be
varied, although it will be appreciated that some loss in
impulse amplitude may result from lengthening the im-
pulse duration.

In Fig. 3 a unilateral conduction means, such as a diode
29, is connected serially with the output winding 8. By
means of the diode 29, the output impulses of a selected
polarity only are passed to the output terminal 31. As
shown, the impulses appearing at the output terminal 31
are negative going. However, by reversing the connec-
tion of the diode 29, positive going impulses may be
caused to appear at the output terminal 31.

Ithough specific circuit values and voltages have been
indicated, the impulse generator of my invention may be
adapted to practically any size voltage input by varying
the sizes of the resistors and capacitors. In addition, it
should be noted that the amplitude of the output impulse
appearing across the winding 8 may be varied by a chang-
ing of the turns ratio between the windings 6 and 7 and
the output winding 8. In one embodiment, a 1:1:1 ratio
was used which resulted in the output impulse being of
the approximate amplitude of the value of the source of
voltage applied across the resistors 11 and 14, i. e. 67
volts.

In Figs. 1 and 3 the value of each of the resistors is
given in ohms, where M=megohm, the value of each
of the capacitors is given in microfarads (uf.), and the
value of each of the voltages is given in volts (v.).

Therefore, in accordance with my invention, I have pro-
vided an improved impulse generator which is adapted to
provide a single output impulse in response to a group of
irregular impulses such as is encountered in mechanical
switching circuits in which there is a tendency for the con-
tacts to come together in an irregular and interrupted
fashion.

I claim:

1. An electrical impulse generator, including a mag-
netizable cote having a substantially rectangular magneti-
zation characteristic, a first winding for causing said mag-
netic core to assume a first condition of magnetization, a
second winding for causing said core to assume a second
condition of magnetization, a third winding across which
an electrical impulse appears whenever the magnetiza-
tion of said core is changed from one of said conditions
to another of said conditions, a first energizing circuit
connected across the first winding comprising a first re-
sistor and a first capacitor, a second energizing circuit
connected across said second winding comprising a sec-
ond resistor and a second capacitor, a source of voltage,
and means for alternately impressing the voltage from
said source across said first resistor and said second re-
sistor whereby alternate positive going and negative going
impulses appear across said third winding.

2. An electrical impulse generator in accordance with
claim 1 in which a common impedance is connected
serially with both said first and said second windings.
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3. An electrical impulse generator in accordance with
claim 1 in which a unilateral conduction device and a load
impedance are connected serially across said third wind-
ing whereby impulses of one given polarity only appear
across said load impedance.

4. An electrical impulse generator, including a mag-
netizable core constructed of a material having a mag-
netization characteristic which is substantially rectangu-
lar when the resultant flux density in the material is
plotted against the magneto-motive force acting upon the
material, said magnetization characteristic displaying one
condition of magnetization in which the flux demsity re-
mains relatively comstant with variation in magneto-mo-
tive force, and another condition of magnetization of op-
sosite polarity to said first condition of magnetization in
which the flux density remains relatively constant with
variation in magneto-motive force; a first winding on said
core for producing a magneto-motive force which causes
the core tc be placed in said first given condition of mag-
netization; a second winding on said core for producing
a magneto-motive force which causes the core to be
placed in said other condition of magnetization; a third
winding on said core across which appears an electrical
signal when said core is changed from one of said condi-
tions of magiietization to the other of said conditions of
magietization; a circuit connection device having 2 mov-
able contact and two fixed contacts; a first resistor con-
nected to one of said fixed contacts; a second resistor con-
nected to the other of said fixed contacts; a capacitor con-
nected between one of said fixed contacts and said first
windirg; a second capacitor connected between the other
of said fixed contacts and said second winding; and a
source of voltage connected to said movable contact.

5. Apparatus in accordance with claim 4 in which a
diode is connected serially with said third winding.

6. Apparatus in accordance with claim 4 in which a
common impedance is connected serially with both said
first winding and said second winding.

7. An electrical impulse generator, including a mag-
netizable core having a substantially rectangular mag-
netization characteristic, a first winding for causing said
core to assume a first condition of magnetization, a sec-
ond winding for causing said core to assume a second
condition of magnetization, a third winding on said core
across which an electrical impulse appears whenever said
core is changed from one of said conditions to the other
of said conditions, a circuit connection device having a
movable contact and two fixed contacts, a source of volt-
age connected serially with said movable contact, means
coupling one of said fixed contacts to said first winding,
and means coupling the other of said fixed contacts to said
second winding whereby said first and said second wind-
ings may be alternately energized to cause said core to
assume either of said conditions of magnetization.

8. An electrical impulse generator in accordance with
claim 7 in which a common impedance is connected
serially with both said first and said second windings.

9. An electrical impulse generator in accordance with
claim 7 in which a unilateral conduction device and a
load impedance are connected serially across said third
winding whereby impulses of one given polarity only ap-
pear across said load impedance.

10. An electrical impulse generator, including a mag-
petizable core having a substantially rectangular mag-
netization characteristic, a first winding of causing said
magnetic core to assume a first given condition of mag-
netization, a second winding for causing said core to
assume a second condition of magnetization, a third
winding across which an eiectrical impulse appears when-
ever the magnetization of said core is changed from one
of the said conditions to another of the said conditions,
a source of electrical impulses, means for selectively cou-
pling said source to said first winding whereby said core
is placed in one condition of magnetization in response
to an electrical impulse from said source, and means
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for selectively coupling said electrical impulse source to
said second winding whereby said core may be placed in
another condition of magnetization in response to an
electrical impulse from said source.

11. An electrical impulse generator in accordance
with claim 10 in which a common impedance is con-
nected serially with both said first and said second wind-
ings.

12. An electrical impulse generator in accordance
with claim 10 in which a unilateral conduction device
and a load impedance are connected serially across said
third winding whereby impulses of one given polarity
only appear across said load impedance.

13. An electrical impulse generator, including a mag-
netizable core constructed of a material having a mag-
netization characteristic which is substantially rectangu-
lar when the resultant flux density in the material is
plotted against the magneto-motive force acting upon the
material, said magnetization characteristic displaying one
condition of magnetization in which the flux density re-
mains relatively constant with variation in magneto-
motive force, and another condijtion of magnetization in
which the flux density remains relatively constant with
variation in magneto-motive force; a first winding on
said core for producing a magneto-motive force which
causes the core to be placed in said first given condition
of magnetization; a second winding on said core for pro-
ducing a magneto-motive force which causes the core to
be piaced in said other condition of magnetization; a
third winding on said core across which appears an elec-
trical signal when said core is changed from one of said
conditions of magnetization to the other of said condi-
tions of magnetization; a source of electrical impulses;
means selectively coupling said source to said first wind-
ing whereby said core may be placed in said first condi-
tion of magnetization; and means selectively connecting
said source of electrical impulses to said second winding
whereby said core may be placed in said second condi-
tion of magnetization.

14. An electrical impulse generator, including a mag- 40
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lar when the resultant flux density in the material is
plotted against the magneto-motive force acting upon the
material, said magnetization characteristic displaying
one condition of magnetization in which the flux density
remains relatively constant with variation in magneto-
motive force, and another condition of magnetization of
opposite polarity to said first condition of magnetization
in which the flux density remains relatively constant with
variation in magneto-motive force; a first winding on
said core for producing a magneto-motive force which
causes the core to be placed in said first given condition
of magnetization; a second winding on said core for
producing a magneto force which causes the core to be
placed in said other condition of magnetization; a third
winding on said core across which appears an electrical
signal when said core is changed from one of said con-
ditions of magnetization to the other of said conditions
of magnetization; a circuit connection device having a
movable contact and two fixed contacts; a source of volt-
age connected to said movable contact; means coupling
one of said fixed contacts to said first winding; and
means coupling the other of said fixed contacts to said
second winding whereby an electrical impulse appears
across said third winding whenever said movable contact
makes connection with one of said fixed contacts for the
first time after having been in connection with the
other of said fixed contacts.

15. An electrical impulse generator in accordance
with claim 14 in which a common impedance is con-
nected serially with both said first and said second wind-
ings.

16. An electrical impulse generator in accordance
with claim 14 in which a unilateral connection device
and a load impedance are connected serially across a
third winding whereby impulses of one given polarity
only appear across said load impedance.
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